3

Synthesis of CpMo(CO) 3 H
CpMo(CO) 3 H was prepared by using a modified literature method.
4
A suspension of Mo(CO) 6 (5.00 g, 18.9 mmol) and NaCp (2.00 g, 22.7 mmol) in THF (ca. 60 mL) was refluxed overnight, thereby resulting in the formation of a clear brown solution. The volatile components were removed in vacuo to give a tan solid, which was treated with a degassed aqueous solution of NaOH (25 mL of 0.50 M), resulting in a cloudy brown suspension. The mixture was filtered and the filtrate was treated with degassed aqueous acetic acid (20 mL of 2.0 M), resulting in the immediate formation of a pale yellow precipitate, which was isolated by filtration and dried in vacuo to give CpMo(CO) 3 H as a pink microcrystalline solid (4.24 g, 91% yield). 1 
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Synthesis of CpMo(PMe 3 )(CO) 2 H
CpMo(PMe 3 )(CO) 2 H was prepared by using a modified literature method.
5
A solution of CpMo(CO) 3 H (120 mg, 0.49 mmol) in benzene (ca. 1 mL) was cooled to -196˚C and treated with PMe 3 (0.50 mL, 4.8 mmol) via vapor transfer. The mixture was allowed to warm to room temperature, resulting in a bright yellow solution. The solution was filtered to remove a small amount of tan precipitate, and the filtrate was lyophilized to
give CpMo(PMe 3 )(CO) 2 O 2 CH). The signal corresponds to an ABX spin system, and the observed spectrum can be simulated by !" PP = 0.022 ppm, 2 J P-P = |25| Hz, 1 J P-C = |27| Hz, and 3 J P-C = 0 Hz. 
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Reactivity of CpMo(PMe 3 ) 2 (CO)H towards Formic Acid in Benzene
Reactivity of CpMo(PMe 3 ) 2 (CO)H towards Formic Acid in Toluene at Low Temperature
The reaction between CpMo(PMe 3 ) 2 (CO)H and formic acid was also examined at low temperature in d 8 Table 2) . The selectivity as a function of formic acid and catalyst concentration was measured as summarized in Table 3 . The indicated amounts of formic acid and CpMo(CO) 3 H were added to C 6 D 6 (0.64 mL) with mesitylene (3.0 µL, 0.022 mmol) as an internal standard in an NMR tube fitted with a J. Young valve. Reactions were heated at 100 ˚C and were monitored periodically via 1 H NMR spectroscopy. 
